Abstract
INTRODUCTION
Young children have an increased susceptibility to infectious diseases and present high age-specific attack rates for numerous infections. 6 Child-care centers are increasingly contributing to that situation, as a growing number of children are cared out of home and are exposed to the common interaction in the absence of appropriate hygienic practices, favoring the transmission of pathogenic agents. 6 A large body of evidence, mostly gathered in the US, and to a lesser extent in Europe, showed that children attending child-care centers are at a higher risk of diarrhea, 2, 6 especially when under the age of three.
An international study 5 showed that 4-year-old Portuguese children were cared primarily by family members, with less than one third being cared at a formal institution, and a similar proportion applies to children under three. In Portugal, the availability of official child-care settings is insufficient and many children are often cared at home, individually or in groups by relatives or unskilled personnel. This situation may reveal risk factors less often observed in other developed societies, especially those related to group care out of professional settings. In this study it is quantified the influence of the type of child-care on the occurrence of acute diarrhea in a community sample of Portuguese children aged two to three years.
METHODS
From October 1998 to January 1999, 292 children born in a Portuguese central hospital were evaluated. Children were recruited using a previously assembled cohort of newborns whose mothers participated in an investigation on risk factors for preterm delivery. Detailed methodology of the original study was published elsewhere. 8 In short, from January to October 1996 all women who delivered live preterm newborns and mothers of term newborns, matched for the day of birth, were consecutively included in the study.
From 404 eligible children aged 24 to 36 months at the time of interview, parents of 102 could not be reached due to address changes. Eight refused to participate and the interview could not be completed for two participants. The overall participation rate was 72.8%. Data on newborns and parents were collected during the cohort assembling and allowed the comparison of baseline characteristics between participants (n=292) and non-participants (n=112). No significant differences were found regarding participants and non-participants' newborn birth weight (2,896±739.9 g vs. 2,955±748.0 g), gestational age (43.5% vs. 46.4% preterms), newborn's sex (42.5% vs. 51.8% females), and age at the time of interview (32±2.6 vs. 31±3.1 months). However, non-participating mothers were younger (27±5.0 vs. 32±5.1 years, p<0.001), less educated (8±4.0 vs. 9±4.3 school years, p<0.05) and more frequently single (11% vs. 3%, p<0.005).
Information on the type of care and the occurrence of diarrhea in the previous year was obtained from parents (the mother was the informant in 98.6% of the interviews) by telephone interview using a structured questionnaire and a single interviewer.
Acute diarrhea was defined as a change in usual bowel movements or stool consistency (towards more frequent bowel movements and/or less consistent stools), during more than 24 hours and less than 15 days, as stated by parents. Distinct diarrhea episodes were considered for each child when occurring after a symptom-free period of at least one week.
Child-care was provided at home (care provided by parents or other family members in their houses), in 6 
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Child care and acute diarrhea Barros H & Lunet N day-care homes (care provided by a non-family member at her/his house, mostly in an unofficial basis) or day-care centers (care provided in child-care settings, mostly official institutions receiving a relatively large number of children). Additionally, day-care centers and other settings that provided care for at least two children of similar age were classified as group care.
In the year preceding the interview 149 children (51.0%) were cared at home, 41 (14.0%) were cared in day-care homes (38 were unofficial and caregivers had no specific training), and 54 in day-care centers (18.5%). Forty-eight children (16.6%) changed childcare settings during the study year (38 to day-care centers, seven to day-care homes, and three returned to care at home).
For data analysis the presence of diarrhea was only considered when at least two episodes were identified in the year preceding the interview.
Data were analyzed using the software Epi Info 6.04a. 4 The χ 2 and Kruskal-Wallis tests were used to compare proportions and quantitative variables, respectively. Risk estimates were obtained through the calculation of incident odds ratios (OR), and their respective 95% confidence intervals (95% CI), crude and adjusted for maternal education, child age and preterm status by unconditional logistic regression using Stata  .
RESULTS
Parents of children cared in day-care centers were more educated and maternal occupation was more frequently white collar. Mothers of children cared at home were more often unemployed. Children stayed significantly more time per week in day-care homes than in day-care centers, and the cost of child-care was significantly higher in day-care centers than in day-care homes (Table 1) .
Compared to children cared at home the risk of diarrhea in children cared in day-care homes or daycare centers was not significantly different from unity, but children cared in groups presented an increased risk of diarrhea, regardless of the care provider. For those in day-care homes or day-care centers the risk decreased when the monthly cost of care was 100 dollars or higher ( Table 2) .
A non-conditional multiple logistic regression model was fitted, controlling for the effect of maternal education (≤9 years or >9 years), child age (≤30 months or >30 months) and preterm status ( Table 3 ). The adjusted risks for diarrhea using the group of children individually cared at home as reference were higher than unity in children cared in groups, at home (OR 3. 
DISCUSSION
This study showed that being cared in groups increased the risk of acute diarrhea regardless of care provider. The results do not support the hypothesis 
that care provided in day-care homes or day-care centers is by itself related to a higher risk of acute diarrhea, except in the year of enrollment.
Previous studies showed a consistent increase in diarrhea risk among children attending day-care centers though the magnitude of effect differed widely. 2, 6 The risk of diarrhea among children in childcare centers is 2 to 3.5 times 2,6 that of children cared for at home although it may be much greater among subgroups of children, such as infants or toddlers in diapers, or those recently admitted to the facility. 2, 6 Differences in quality of care, a difficult parameter to measure, and methodological heterogeneity across studies regarding design, age groups, child-care exposure def inition, child-care characterization, diarrhea definition and data analysis probably contributed to the effect variation reported. 2 The definition of day-care center is similar across studies. However, the definition of other types of care is heterogeneous, 2 making comparisons very difficult. In the present investigation group care was considered when a child was cared with at least another one of the same age because it was considered that any interpersonal contacts are prone to increasing the risk of diarrhea. Thus, children cared at home or in day-care homes were classified as individually or in groups and data was analyzed considering both categories. The results showed a higher risk of diarrhea in children cared in groups regardless of care provider. The risk of diarrhea among children in child-care centers is about 2.5 times higher than in children cared individually at home, but it is about the same as in children cared at home in groups. A similar relationship was shown for children cared at day-care homes when compared with care at home.
The risk of diarrhea did not increase with group size. This finding probably reflects the fact that the number of children is similar in each type of setting, with group size being a surrogate for type of care, and in the same type ofsetting group size is probably a surrogate for quality of care.
Time spent in out of home care had no significant influence on the occurrence of diarrhea. This could be explained by the large amount of time spent out of home (49 hours/week in day-care homes and 42 hours/ week in day-care centers). Only 4.2% of children attended day-care homes or day-care centers for less than 30 hours per week, the usual cut-off for defining full time attendance of care in western societies. 
Child age was not significantly associated with the risk of diarrhea, but older children presented almost half the risk of having diarrhea as defined for the purpose of this study.
The participation rate in the study was 72.8%. Though the number of refusals was very low, it was impossible to reach parents of a large number of eligible children, mainly due to changes in telephone numbers or new home addresses that could not be traced. As a previously assembled cohort was followed up, it was possible to compare respondents and nonrespondents. Respondent parents were older, more educated and had a lower proportion of single mothers at the time of delivery. Non-respondents belonged to families of lower socioeconomic status and most probably have a higher incidence of diarrhea. The exclusion of their children is not expected to influence the risk estimates for children cared in groups, at home or in day care homes, although it might result in an overestimation of risk of acute diarrhea in children cared in child-care centers.
To assess diarrhea prevalence a recall period for diarrhea longer than two weeks has been discouraged. 3 However, the recall bias is not expected to be important in an European population with low birth rates and low incidence of diarrhea compared to developing countries where parents' lower education, large number of children, and high incidence of diarrhea make the recall very difficult over long periods. On the other hand, although some rigid definitions of diarrhea are available, taking into account the number of bowel movements, stool consistency, and duration of symptoms, 1 this study relied on parents' perception of changes in intestinal habits. Such flexible criterion minimizes recall bias but increases confounding due to unidentified variation in personal experience, namely maternal education, either formal or informal. 1 Thus the results were adjusted for mother education but the observed differences may result from other confounders not identified.
As the occurrence of diarrhea was frequent in this population (72.9% of children had at least one episode in the previous year) it was analyzed data con- sidering as having diarrhea the children whose parents reported two or more episodes in the previous year. Similar estimates were obtained when diarrhea was defined as the occurrence of at least one episode in the previous year.
Although no statistically significant association was found in univariate analysis between the study variables and occurrence of diarrhea, except for care in groups, adjustments were also made for preterm status due to over sampling of preterm children in the previously assembled cohort, and for child age as it is known it influences the risk of diarrhea.
Absence from work to care for ill children or visit a doctor is more frequent among parents of children cared out of home making it easier to recall disease episodes. 7 Episodes ignored by parents of children cared at home could lead to risk overestimation. In the present study, the association between day-care centers attendance and diarrhea is not likely to be due to divergent reporting since the risk of diarrhea is also increased in children cared in home groups. Misclassification of the type of child-care and errors in quantification of group size are not plausible explanations for the study findings.
As in other studies 2, 6 it was found an increased risk of diarrhea soon after enrollment in day-care centers. It is acceptable to assume that change from home to day-care centers exposes children to newly encountered pathogenic agents. This situation can be compared to the increased risk of diarrhea in travelers from developed to developing countries. In order to avoid overestimation of diarrhea risk due to recent child-care attendance, data were analyzed separately for children that changed child-care settings in the year preceding the interview and children cared in the same setting during the whole year.
Compared to other types of group care, attendance of child-care centers does not increase the risk of diarrhea. Thus, the risk of such infectious disease is not a plausible reason for avoiding child-care centers and missing the expected benefits of preschool education.
